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Executi ve Summary

Vast amounts of financial and environmental resources are used to produce food for human
consumption. At the same time, it has been estimated that as much as 40 percent of the food
grown in ormported to the US for human consumption is never eRefucing the

amount of food that is wasted offers significant potential for economic and environmental
benefits.

Wasted food, that is throwing away food that could have been eaten, is préndetahle.
prevention avoiding the wasting of food in the first plaas far greater potential to

reduce environmental impacts than recovery methods such as composting or anaerobic
digestionFor example, The Drawdown Prdj@tentified reducing food wasas having

the third greatest potential for reducing greenhouse gas emissions worldwide, estimating a
potential to reduce 70.53 gigatons of carbon dioxide equivalent, if current food waste levels
were cut in half by 2050. In this country, the US ERAatss that one ton of prevention

has a greenhouse gas benefit equivaledtiddhs of food waste recovery.

With the large scope of benefits of prevention in rtnad)regon Department of
Environmental Quality fundelde Oregon Wasted Food Stud2@7 and 201,80
investigat¢éhe quantitiestypesand causes of wasted edible fadtie stateThis report
brings togethdreld studies as well as literature reviews specific to wasted food from
householdscompanion report presents the results dba/ésod assessments and
reduction effortin fifteen case studies afrasssection of Oregofood servicédusinesses.

Households are estimated to be the largest source of food waste in the United States
(ReFED, 2016)etconsumetevel food waste research is fragmented, with relatively little
information about the causal mechanisms underlying the significant amount of food
discarded in homes (Roodhuyzen et al, 2017). Additionally, previous studies that report
householdewel food waste in the U.S. tend to focus on urban areas (NRDC, 2017) or do
not disaggregate urban and rural areas, which may have different causal mechanisms (e.g.
ReFED, 2017). Finally, there is a recognized need to include more qualitative methods in
food waste research to better understand the complex dynamics and interrelationships that
contribute to the larger phenomena of wasted food (Roodhuyzen et al, 2017; Hebrok and
Boks, 2017). As part of thilserealsoisa calko considewasting of food as honly an

individual phenomena, but also a sociocultural one which includes understanding how the
larger food supply chain, sociocultural, and other factors influence decisions made at the
household and individual level. Largely missing from the eXestitigreé are policy

frameworks or solutions that call for changes beyond the level of individual behavior change
(Schanes et al, 2018).

I Wasted: How America is Losing Up to 40 Percent of Its Food from Farm to Fork to Landfill, Natural Resources
Defense Council, Auguzd12
2For more info on the Drawdown Project $efms://www.drawdown.org/solutions/food/reduceédod-waste
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The Oregon Wasted Food Study sought to
address many of the gaps in household food v
literature in the United States. This study track
wasted food in both urban and rural househoilg
and combined quantitative and qualitative resgq
methods to provide a more holistic and robust
understandig of how much, what, and why foo
is discarded by households in Oregon.
Additionally, this research was structured to b
comparable to research undertaken by the Na|
Resources Defense Council (NRDC), in order
compare results. Lack of comparalbty been
widely cited as a problem in food waste resea
due to differing boundaries aefinitions for
food waste and wasted food.

Household Study Design In Brief
Phases I, II, and I

All phases: Urban and rural Oregon

communities

Phase I:  In -depth interviews
Phase II: Statewide phone survey
Phase Ill: Mixed methods

I Waste Sort

o Curbside trash and compost sorted

9 Kitchen Diary

0 Seven day record of all food

discarded in household

1 Pre- and Post -Diary Surveys

Primary findings of this three phase study include:

1 71% of food waste thrown away by households to all destinatitutsr(gtrash,
organic waste collection, home composting, down the drain, and fed to pets) could

have been eaten by humans (at one point). That is, 71% of food waste is in fact

owasted foodd and

i' s a candi

dat e

f or

1 Although this finding is lin@tl to food waste from households, it is remarkably
consistent with statewide waste composition (sorting) of waste from all sources,

which for 2012017 found that 68% of all food waste disposed of in mixed garbage,

from all sources, was previously eddud.f

Of the food waste we throw away ...

pr



1 On average, Oregon households throw away 6.3 pounds wasted food per household
per week or 2.3 pounds per capita, as reported in a diary tracking activity.

1 Of that, 4.9 pounds of wasted food per household per week (or 1.9 pounds per
person per weekpes to trash and curbside compost. The remainder goes to
disposal pathways that are not normally counted in Oregon, inchsihikg in
disposal, home composting, and as pet food.

1 Inedible parts of food, such as peels and shells, are only 29% (freecalidsy or
32% (from household waste sorts) of food waste. The remainder of food waste
consists of food that was edible at some point.

1 Fruits and vegetables are the most commonly discardeth&iaasild have been
eaten (wasted foqddllowed by prepad meals and leftovers.

1 Wasting of food is common across all demographic groups evalhatestiudy
did not find significant differences in levels of wasted food generated according to
demographic groups such as household size or type, urbanacatioal, or
income.

1 The top three loss reasons for throwing away food were 1) food is moldy or spoiled,
2) household members didnodot | ike or wer
good as leftovers.

1 Management problenssich as losing track aiold in the fridgeand making or
buyingtoomuclwer e t op O6rootd reasons that | ed
noted above for throwing away food. Smaller households commented in interviews
that availability of only large package sizes contributea tughieg too much
food.

Findings focused on behaviors and attitudes related to wasted food include:

1 Planning

o Very few participanfdannednostof their meals, yet most households eat
similar meals each wegkmajority ofrespondentprepare meals using
what 6s available on hand.

0 Some behaviors associated with prevention of wasted food, such as planning,
may have differential effects based on household characteristics. For instance,
increased planning may reduce wasted food for some households, but
potentally increase it for other households, for example those with time
management and scheduling challenges.

1 Shopping

o0 A majority of households reported shopping for fe8dithes per week at all
types of food retailers

1C



o0 Nearly every household purchasessitt $d®#me of their food at grocery
stores.

o Urban householdseremore likelthan rural householiso s hop at f ar
markets and spend more money eating out.

o Rural households shop more often at superstores andelpénelynore
on food eaten at homia theintervievs, rural householdgportednot only
purchasgmore food and shojppg less frequently, but also that some set up
informal or formal sharing networks between neighbors.

o0 Most households use date labels for purchasing meat abdtdairgrwise,
do not rely on date labels to make determinations about whether to discard
food, opting instead to use a variety of approaches (smell, taste, time in the
refrigerator) to make such decisions.

o In thekitchen diargtudy when food was thrown ougdause too much was
bought,it was usually because paekage was too large. Many interviewees,
especially singieer son and smal | househol ds, n
mi smatchdé when shopping at grocery s
smaller porans.

1 Food management

o Survey data found that most households never or rarely use a designated area
in the refrigerator to store items that need to be eaten ddos@nprisingly,
food beingp | ost 6 iwas atdp eeasbrrfar thrgueang away food
(23.60).

9 Leftovers

o0 The most common approach to handling leftovers is to eat them as is, for
another meaHouseholds that have two or more adults without children were
more likely to say they always eat leftoves{amnother mephs compared
to householsl that only have one adult or have children under 18.
Respondents in the-B& year age group were statistically significantly more
likely to say they never or rarely eat leftovers as another meal without
alteration than respondents in the older age groups

0 Households were more likely to always prioritize eating or freezing leftovers if
they spent $100 or less on food eaten at home eachviveelcompared to
households that spend more money on food.

o0 Interviewees acknowledged that saving their leftedeicsed their guilt and
anxiety related to wasting food. However, the saved food was frequently
forgotten or became undesirable to eat for some other reason.

1 Guilt and related beliefs

11



In the phase Il survetwo-thirds (68%) of respondents felt lessygabibut
storing leftovers than simply throwing them away, even if they are thrown out
later(e.g., delayed disposal)

About the same percentage of respondents felt less guilty about throwing out
food that had been in the fridge for a long time (67.6%).

Nearly threguarters (71.8%) feel less guilty about throwing out food that is
compostedComposting i®ftenseen as somethidiferefitom owasting

food.0 This may represent a cognitive disconnect in how people perceive the
amount of f oibtley dlsb payticipatevia commostidy,

A majority of survey respondents believe that theysbotliceduce how
much food they discard while also believing that they waste less than the
average American, similar to other studies (see, Neff et al., 2015).

Adults living alone and households of 2 or more adults without chétiese
they throw out less than the average Americathéretwere neignificantly
differerces in waste generated by household types, with or without children,
on a per capita big.

Focusing on measuring food waste and improving guidance for states and municipalities:

T

The amount, types, and proportions of foods wasted, as well as loss reasons, reported in
the kitchen diary activity of this study are similar to a NRDC studysehbluls in

three US cities, building evidence towards a consensus in understanding household
wasted food in the US context. With this knowledge, state and local governments can
make more informed decisions about how to assess food waste in their cammunitie

Underreporting is common in diary tracking methods. In the Phase Il kitchen diaries,
households undeeported their food waste at a rate of 35% less than was found in
waste sorts of curbside garbage and compost at the same households. Tiiis is slightl
lower but comparable to other food waste studies (NRDC, 2017; WRAP, 2018)

In addition to the research findings, this report also provides guidance and protocols for
other entities, such as local governments or other states, interested in assassegg) the c
types or amounts of wasted food in their communities. This guidance is provided to help
entities decide what types of measurement should be undertaken based on resource
availability and study goals.

12



Terminol ogy

Definitions of food waste and wakfeod have been subject to repeated discussions,
including commonly cited definitions lmp#& and Agricultural Organizatiointhe United
Nations(FAO) andthe United States Department of Agricultui®@A). To encourage
transparency as described inAbed Loss and Waste Accounting and Reporting Stindard
the following terminology and definitions are used throughout the report.

Throughout this study we differentiate bet
portion of foddowdsties, dof fegwasteadat ed becad
and is the target of waste prevention initiatives and interventions.

Food WasteAll food (including beverages)d associated inedible parts of fogubded

of in landfils or incinerators, soce separated and startrecoverypy composting and
anaerobic digestipar rescued edible food for donation or redistributther discard

routes, including drain disposal and feeding animals, are also indfuded.d wa st e 0
exclude$ood materialsrgwn specificallyor biofuels or animal feed.

Wasted Foodincludeonlye di bl e food and is a subset of
food that oO6coul d have beaeasonssughapoilagehfoddut was
safety concerns, individual preference, or cooking knoviddide .does not mean that it was

safe to eat at the time of B@caxdmple, moldy bread, while inedible now, was once

intended for consumption and is therefore considestddifaod. In contrast, banana

peels and eggshells are generally not considered edible as human food; they contribute to
food waste but are not wasted food.

The difference between these two teand the percentage breakdowedibility of food
waste fand in this studys illustrated below:

3 More information abouhe Food Loss and Waste Accounting and Rep@&@tandard can be found at
http://www.flwprotocol.org/

41n contrast to other parts of the country Or egon uses the term O0Orecoveryoé to c
digestion, as well as diversion for industrale s and to feed ani mal s. Oregon use:«
donation and redistribution to people.

13
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Figure 1:

Of the food waste we throw away ...

Food waste includes wasted food (food that could have been eaten at

some point) and is often the majority of the food thrown away

14



Purpose & Structure of

In 2017, the Oregon Department of Environmental Q@BIEY) funded dour-part study
of wasted food in Oregon. One part of this sexghfored barriers and opportunities for
waste prevention in the nrogsidential sector, culminating iset of fifteecase studies of
waste prevention in food service and retail settings. Thatsiaential element is not the
focus of this repofThe other three parts of the stifaich arehe subject of this report)
focused on wasted food in Oregon householdssaadamixture of qualitative and
guantitative methods identify:

Quantities and types of edible, wasted food;

Selfreported perceptions of reasons, barriers, and alternative behaviors in the areas
of food procurement, planning, preparation and managésfterer use, and
disposathat relate to the generation or prevention of wasted food

Knowledge and attitudes in relation to motivations to reduce wasted food m Orego
Structural barrietlkat contribute to the generation of wasted food.

The firstphase of theesidentiadectorstudywascomprised of 32 opeanded interviews of

urban and rural households in Oregon. Each interview lasted approximately one hour and
addressed topics related to planning, shopping, storing, preparing, eating, and eventually
discarding foodlhe results providleo bust i nf or mati on on peopl e
and how food becomes waste in households. However, these results are not representative
of the State of Oregon due to the small sample size and sampling method. The results from
phasd were used in sabguent phases to inform what survey questions were posed.

Phasdl of theresidentiastudy was a statewide phone survdg@people. These results
are representativetbe population othe State of Oregon. Thi@rd phase was a multi
method projecto collectinformation ortotal food waste generation using kitchen diaries
and a sort of curbside matercaapled with a survéyr 164householdDetailed results

of thesehreephase have been described in individual reports and can be found a
https://www.oregon.gov/deg/mm/food/Pages/Wastdtbod Study.aspxcee Tablel for

a summary of research phasessample sizes

Table 1: Phases of Household Level Research for the Oregon Wasted Food

Study

Phasell : Phaselll : Mixed
Statewide Phone Methods Household
Survey Measurement

Phasel : Interview
Study

5 A separate report on those case stigfies st ed on DEQ®&s website at
https://www.oregon.gov/deag/mm/food/Pages/Wastdtbod Study.aspx

15
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Table 1:
Study

Methods and
Sample

Phases of Household Level Research

Openended
interviews with 32
households about
planning, shopping
preparing, eating,
andeventually
discarding food

Included both
urban and rural
Oregonians

Statewide phone
survey ofi86people
on attitudes and

behaviors related tq
wasting food

Included both urbar
and rural
Oregonians

for the Oregon Wasted Food

230 participants had the|
curbsidedrash(and
organiovaste, where
applicable) sorted and
weighed

182 participants
completedseven days of
kitchen diary to record &
food discarded in
households, including
drain disposal and feedi
animals

216participants
completed arediary
surveyand 184
completed a postiary
surveyof attitudes and
behaviors related to
wasting food

164 households
completed all four
activities (waste sort,
diary, and two surveys)

Included both urba(8)
and rura(2) Oregon
communities

Notes

Not statistically
representative of
statewid®©regon
population

Representative of
statewid®©regon
population

Not statistically
representative of Orego
statewide population

Selfreported kitchen
diaries are known to
result in underreporting

This reporbrings these thredass together to provide a synthesis of findings across both
gualitative and quantitative research methods. The report is structured to first provide
background on the issue of food waste. The next section starts with a compdrasean of p

[l findings witHfindings fromsimilar studies performed by the Natural Resources Defense
Council (NRDC) and Waste Reduction Action Programme (WRAP). This is followed by a

16



synthesis of the qualitative and quantitative results describing atthawesshband
knowledge related to discarding food in households. The final section provides insights and
protocols for measuring and evaluating food waste to be used by other cities or researchers.

17



Background

Global Focus on Wasted Food

Globally, ithas beeestimated that orthird of edible food produced for human
consumption is wasted (Gustavsson ,&dl1). In the United States and other Western
countries, a majority of wasted food is generated at the colesuin@ustavsson et, al
2011; Baby et al 2014). The U.S. Department of Agriculture estimates that 21% of the
available food supply becomes wasted food at the cotteswehethich includes
households, institutions, and the food service sector (Buzl®0443l ReFEBused

WRAP andJSDA' data toestimate that over 40% of food wdstethe supply chain the
U.S. is generatég householdéReFED,2016. Given the evidence thasignificant

portion of wasted food is generated in households, there is an increasomg focus
preveningfood from being wasted in the first place. Notably, the United Nations adopted
Sustainable Development G@DG)12.3whichsets the goal of reducing retail and
consumer level wasted fdmd50% by 2030The United States Environmental Protection
Agercy EPA and USDA jointly adopted this gdashould be noted that the UN goal only
includes the edible portion of food waste, or wasted foodhéhiexus is on wasted

food prevention, not diversiorfrom landfill via composting or digestion

Prioritizing Prevention

Understanding how teduce the generation of wasted fooid the primary priority of this
studyOr e g Wast@dood Hierarchy (Figure ilustrates that source reduction

(reduction of the generation of wasted fadds o0 csatl éd @ df @awd)isphe event i o
most preferable outcome before rescue (i.e. donation), use fofemtjmeadovery of

energy or nutrients through anaerobic digestioompostingor landfillingManagement
methods at the top of the hierarchy, includigce reduction, feeding hungry people and
animals, are generally aimed at edible parts of food. Lower management methods are
applicable to food waste gener8lhurce reduction is the highest priority as the majority of
economic and environmentalpactsassociated withasted food happen before
consumptionguring thegroduction, processing, transportation, storage and prepafation
food. For example, the greenhouse gas impact of producing foods purchased by Oregon
consumerss almost 60 times higheiaththe impacts from landfillifmpd wast€10.73

million metric tons CO2e in 2015 for production vs. 0.18 million metric tons CO2e from

6 ReFED is a mulector stakeholder group that has identifiegh@a@rtunities to reduce wasted food Roadmap to
Reduce U.S. Food Wiste information about ReFED can foundhips://www.refed.com

7USDA data includes food eaten away from homes. This means that the USDA study corsiesnpestood
waste in consumer facing businesses as generated by households, something no other studies assume.

8 https://www.un.org/sustainabledevelopment/sustairabfesumptiorproduction/

9 https://content.govdelivery.com/accounts/USDE/bulletins/11a2c78
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disposal}? Focusing on interventiodswnstream of consumpti¢such aslonation or
waste recovergpes not prevenhése upstream cagtfwever, postonsumption
interventionsvill be key to reducing the disposal impadtseahediblefraction of food
waste, along with any wasted food that is not prevented.

S
Source Reduction Q«}
_\QJ
&

Industrial Uses
N

RZ
(o}
&
&<

Composting
@
o
A
CA
S,
Q

o

Figure 2. Wasted Food Hierarchy , from waste prevention to landfill disposal, with
elements higher in the pyramid being economically and environmentally
preferable to the lower elements. 11

Understanding What, How Much, and Where:
Research Gaps & Methods

While it is relativelyell estalishedthat households are one of the largest, if not the largest,
contributorsof wasted foodh the U.S.there is less information on the details of what, how
much, and where food is discardéchditional waste composition studies are relatively
comma, but tend to provide information at aggregate levels of total food or total organics

10Table B2 in Appendix B of Oregon GHG Emissions Inventory Report:
https://www.oregon.gov/deq/FilterDocs/OregonGHGreportAB.pdf

11 Oregon Department of Environmental Quality
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disposeduntil very recently, most waste composition staldielsave not distinguished
inedible food waste from wasted food. Waste composition stadids not capre all
potential discard destinatienmost notablyabsent is information alrain disposal, home
composting, and feeding wasted food to animals or pets.

Other estimates of household food was&enodeling or proxies to estimataounts of

wasted fod. Forexamplethe USDA estimates wasted food at the retail and consumer

levels in the United States using their-Adgssted Food Availability (LAFA) data series.

The USDA derives this data from their Econ
to get a more accurate estimate of actual food intake. Food availability data is taken from
government and private sources on raw anepsea@ssed agricultural commodiges.

While this estimate theoretically includes all discard destinations, it does not estimate where
food is discarded. Additionally, data is provided by commodityutfoed discarded at

the consumer level is often a mixture of multiple commodity tgpésstinceadiscarded
pastadishcould be a mixture of many commodity typesdinggrains, fruits, vegetables,

meats, and oils. At the household level, this level of information is not as usefal

highly categorized ddta understanding thsecial and physicsiructures and behavior

norms that enable wasted food inside or outside the home. Furthermore, more localized and
detailed information could be usefuldesigning interventiobts reduce wasted food as

well as to assess programs oner &t a community or statede scale

To obtain more detailed information on wasted food in houséktalden diaries can be

used to track food discarded in households for short amounts of time. Kitchen diaries have
many benefits compared to othested food measurement methods, including the ability

to track discardeginationsand loss reasons by specific food item. Drawbacks to using
kitchen diaries include casidunderreporting bias, and short reporting psmadgmake
extrapolation difficullue to seasonal and other differencestligegectioMeasuring &
Evaluating Food Waste and Wasted Food: Insightoatidshepodus more detailed
information on methods).

Understanding Why: Research Gaps &
Methods

Even less isnown about the underlying factors and causes of wasted food at thddouseho
levelt3 Focusing omonsumelevelbehavior is common in wasted food research, especially

2ZFor more information on s our esswavfers.ib@Gaydvilaa f ood avail at
products/foodavailabilitypercapitadatasystem/foodavailabiliyfdocumentation/#datand uses and history of LAFA
https://www.ers.usda.gov/datgoducts/foodavailabilitypercapitadatasystem/foodavailabilibdocumentation/

B3For a full review of findings in the consumer food waste literature, see Schanes et al. on planning (3.3.1), shopping
(3.3.2), storing (3.3.3), cooking (3.3.4), eating (3.3.5), managing leftovers (3.3.6), assessing edibilggl(3.3.7), dispo
(3.3.8), and differences between aiemographic groups (3.4). Limits of this review include that it omits much of the

0 g r e y-a@cademmcditerature, many of the studies reviewed wepawdd measures, which can give spurious
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focusingon increasing knowledgesiraringnformationabout tips and tricks to reduce
wasted food in household kitchedAswever, there is a call to l@ikarger food and
consumption systeniseyond the individuab better address the issue of wasted food in
households (Schanes et al, RO@ locatiorwherefood is discarded should not be
conflated with the cause of discard. More specifically, for this study, it should not be
assumed thatdividuals in the household are solely responsibilél food discarded in
households. Rather, wasting food isvgtex behavior influenced by many interacting
factors, including choices made previously in the food supplfeapgiackagingr

portion siz§ structural contex{e.g,access to a car for food shoppiagll sociocultural
fadors(e.qg, perceptionsf good foodYHebrok and Boks, 2017; Roodhuyzen 20al7) A
better understanding of leverage points along food suppla<hagh as structural factors
is needed to identifgterventionsipstreanof the consumer (e.g., packaging or retailing
changs)that could help redutiee generation afasted food at the househtdue]
generation being defined as the total amount of all wasted food sent to all disposal
destinations, including composting and anaerobic dig&siames et al, 2018).

Qualiative research methods;isas opeended interviews and focus groepshelp

provide a deeper understanding of conmuleshasing, preparation, storage, consumption

and disposddehaviors associated with wasting fotaohy of these behaviors can become
ingrained or automatic and, once habituated, can become difficult tqéS&RyE,

2016) Quasiethnographic methods, such as sdlopgs or ifhome visits, provide a unique

view into behaviors associated with discarding food because the resealudemvean

behaviors as they are influenced by others and their surroundings (Hebrok and Boks, 2017).

results, and doe®t review the potential variation of behaviors in demographic groups by culture or country of
residence.
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Findi ngs

The Oregon Wasted Food Study utilized -@peled interviews, kitchen diaries, waste sorts,
and surveys to explore what, how much, and why food is discarded in Oregon households.
The methods and questions explgredv from findings in both in academicligalions
andnonacademiceports$4on the levels andiders of wasted food. Studies from the US,
UK, and EU suggest that key contexts, structures, sets of knowledge and behaviors
contribute to the high levels of wasted, edible food. Specificallypthiaddopics related
to wasted food were explored:

1 Procurement (Shopping)

1 Planning

9 Leftovers

91 Disposal

1 Food Use, Preparation, and Management

In this sectiojwe bring together significant findings ftbe Oregonresidential wasted

food studyandcompae them taother major studie$he first part compares restittsm

the waste sort and kitchen diary methatlsa previous waste composition study for the
State of Oregom.he seconghartcompares quantitative results of the Oregon Wasted Food
Study witrstudies done by the Natural Resources Defense Council (NRDC) in Nashville,
Denver, and New York City and the Waste Reduction Acogramme (WRAP) in the

UK.15

14Main sources include the Natural Resources Defense Council (NRDC), Waste Reduction Action Programme (WRAP),
EU FUSIONS, BioCycle, and ReFED.

I5WRAP is a UK organization that conducts applied research to improve resource efficiency with a campaign focused
on reducing wasted food.
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Oregonds Estimates of Wast e

As part ofphasdll of theresidentiadtudy, wastEom T ——— "

H n orie ! u ase
230 householdsin Oregorwas sortetb better Urban and rural Oregon . communities
understand the presence of wasted fobdusehold Waste Sort

curbside trash amairbsideorganicsqompos} cartst7 It T 230 households had their
. curbside trash sorted
wasfound thatedible food made up68% of food 1 58 of these households had

thrown away On average, households threw out 4.9| = compost sorted
. Kitchen Diary
pounds ofedible food per household or 1.pounds f 182 households completed

per person per weeko trash and compost seven days of a kitchen diary to
record all food discarded

. . . Pre and Post  -Diary Surveys
In the diary tracking methdtie percerstgeof edible 1 164 households completed

food thrown awawas similaccounting fio71%of all waste sort, diary, and two
food wastehrown awayThis resulted imastimated /
6.3 poundsof wasted foogber householder weelor 2.3pounds per capitdSee, Table .2)

Table 2: Weight of Wasted Food (in pounds) in Waste Sorts and Diaries for

One Week, Oregon Wasted Food Study

Waste Sort ! Diary 2
Garbage & All discard Garbage &

Compost  only destinations Compost  only
Total Edible Food
(% of Total Food) 3 68% 71% 68.6 %
Mean Food Waste Per Household 7.1 8.9 3.2
Mean Edible Food Per Household 4.9 6.3 4.1
Mean Food Waste Per Capita 2. 3.3 2.5
Mean Edible Food Per Capita 1.9 2.3 1.5

! Waste sort: Household n = 230. Per capita n = 535. Curbside collection includes landfill/incinerator bound waste,
and compost where available.

2 Diary: Household n = 182. Per capita n = 493 household members. All discard destinations include
landfill/incinerator bound waste, curbside collected compost where available, home and other compost, down the
drain, fed to pets, and other destinations.

3 Percentage of edible food is based on total weights of food. It is not calculated using mean household or per
capita weights.

16\Waste sort: Household n = 230. Per capita n = 535. Curbside collection includes landfill/incinerator bound waste, and
compost where available.

17Please see tMrasuring & Evaluating Food Waste and Wasted Food: Insightectiad Bfrthacadport for

additional guidance on measurement.
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As expected, kitchen diaries result in a higher total estimate of wasted food because, unlike
waste sortsheyinclude food discarded to all destinations (trash, compost, home compost,
down the drain, fed to animals and other). Edible food disposed to trash and curbside
compost was lower in weight in the diarypduhdsper household or 1goundsper

capita. Havever, again, the ratio of edible food to total food wasteeads the same

(686%). The difference in weight represents a tendency for underreporting in the diary
method, in this study Similar tendencies have been reported in previous studies (e.g.,
NRDC 2017; UK WRAP 2015). However, the fairly consistent estimate of food considered
6edi bl ed a cmapssggestatiwhile kiiehénhdiargssresult in underreporting by
total weight, they may be fairly accurate in terms of proportion consilileleedr inedible.

Table 3 shows that the proportions of food types within wasted food are also similar,
between waste sorts and diary methods in the Oregon study.

Table 3: Household Food Waste in Oregon by Food Category , 2017
Diary and Waste Sort Data
Oregon Wasted Oregon Wasted

Food Study Food Study
% of Food Waste Diary Waste Sort
Inedible 29% 32%
Fruits & Vegetables 28% 24%
Baked Goods 4% 12%
Meat & Fish 4% 8%
Prepared Foods & Leftovers 16% 7%
Liquids, Oils, Grease 8% 6%
Snacks, Condiments, Sauces 3% 4%
Dry Foods 5% 2%
Dairy & Egg 2% 2%
Unidentifiable ! n/a 2%
Per capita edible ( pound s/week) 2.3 1.9
Per capita inedible
(pound s/week) 1.0 1.0

Percentages do not add up to 100% due to rounding.

Diary data are for  all disposal destinations : garbage, curbside compost, home and other compost, fed to pets,
down the drain, and other. Diary data were  not adjusted for underreporting.

Waste sort data are for curbside garbage and compost streams only .

Both diary and waste sort methods measure d a seven -day period.

18 Per capita and household means for food thrown away, tracked with thettimdly and the method for

determining diary reporting rates and resulting rates in the Oregon Wasted Food Study are reported i2@ETail in the
Oregon Wasted Food Study: Residential Sector WasteSouep&tgshandan find this at
https://www.oregon.gov/deqg/mm/food/Pages/Wastdebod Study.aspx
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The diary method also allosntification of specific food items. The top wasted edible
food items recorded in the Oregon study are listed in4lladli@w:

Table 4: Top Wasted Edible Foods in Oregon Wasted Food Study,

from Diary Tracking for 182 households for One Week
Wasted Food Equivalent toé.

1 Unidentifiable edibles --

2 Soup 103 servings

3 Coffee 64 cups

4  Milk 96 glasses

5 Red meat dish --

6 Bread 41 loaves

7 Non-meat dish --

8 Beans 103 servings

9 Potatoes 52 potatoes

10 Mixed fruits & vegetables --

Reference amounts derived from the US Food and Drug Administration Reference Amounts Customarily Consumed
(RACCs) Guide. Retrieved from:
https://www.fda.gov/downloads/Food/GuidanceRegulation/GuidanceDocumentsRegulatorylnformation/UCM535370.pdf

Servings of soup = 245 g or approximately 8 fl oz

Cups of coffee = 12 fl oz

Glasses of milk = 8 fl 0z

Servings of beans = 130 g per serving or .5 cup of cooked beans
Loaf of bread = 1 Ib (Derived from standard size in retail)

One potato = 8 0z (average size of a medium potato), Der ived from  https://idahopotato.com/uploads/media/IPC
carton -count -size - guide.pdf

Types and Levels of Wasted Food:
Comparison to Other Studie s

Selectedesults of the Oregn Wasted Food Study are compared below to results from a
NRDC study of over 600 households in Nashville, Denver, and New Y ¢HoGitgr &

Moreno, 2017a&@swell a2012results from research by WRAP of households in the UK as
re-stated in their 2018 rep@@illick & Quested, 2018oth of these studigske the

Oregon Wasted Food Studged similar methods, employing a combinatikitchén

diaries, waste sorts, and survHys.categories used in the NRDC study were intentionally
replicated in the design of the Oregon Wasted Food Study to allow for comparison. In order
to understand key similarities and differences, total estffateswaste, including

breakdowns by food typed loss reasqgrese compared for all three studies.
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Table 5: Comparison of Methods for Oregon Wasted Food Study, NRDC,

and UK WRAP
Natural UK Waste
Oregon Wasted Resources Reduction Action
Food Study Defense Council Programme
Diary (NRDQC) (WRAP)
Main Methods Kitchen diaries, Kitchen diaries, Kitchen diaries,
surveys, waste sorts surveys, waste sorts surveys, waste  sorts
Curbside trash, Curbside trash,
) curbside compost, curbside compost, Curbside trash,
Blesgt?nr:tions home compost, home compost, curbside compost,
drain disposal drain disposal home compost,
feeding animals feeding animals drain disposal
Year of Study 2017 2015/2016 2012
Underreporting
Rate in Diary 35% * 47 % * 40%
Geoaraphic Nashville, TN
i
Areag > Urban and rural Denver, CO
Oregon New York City, NY United Kingdom

*The underreporting rate for this study was calculated using data only from households that participated in both
the diary and waste sort portions of the study.

** In the NRDC Study comparing kitchen diaries to household -level waste audits showed an underreporting  rate of
47% (Hoover & Moreno, 2017a) . As there are several different methods of calculating underreporting, the NRDC
study underreporting rate was calculated using a slightly different method than the one used by this study. If the

NRDC underreporting  rate is recalculated using the same method as this study, the result is an underreporting  rate
of 36%, comparable to the figures in this study (Conversation with NRDC, unpublished  data ).

The percentages of food types assessed in thiargitmiypared to the NRDC (2017) and
WRAP data (2012) belpsee, Tablé Inedible foodnakes uphe highest proportion of
food wastan all threestudieswith all studies reporting it atound 30% of total food waste
followed by fruits and vegetabkscounting for 24 to 28% across the three stadies
most notable difference isgrepared foods and leftovesbhere the Oregon and NRDC
studiegeport similar percentagbatwhereNR AP 6 s  initha dKanme gsch lower.
This may be accounted for byider availability of smalf@rtion size options for
prepared foods in the UK or a difference irdéfaition foroAll Other Foodé in the
WRAPdatawhich may overlap with OregarmdaNRDC definitions of prepared foods and
leftovers.

19 Oregon results using the waste sort method were similar, document2@liii eegon Wasted Food Study: Residential
Sector Waste Sort, Diary, and Suniegd@hleyparts of food were the largest category of food type thrown away to

trash (landfill/incinerator stream), constituting 27% of the food thrown away. Fruitpetaiole® were the next largest

type, and the largest amount of edible wasted food at 22.8%. Prepared foods and leftovers were the second largest edible
category, at 14.3%.
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At the aggregate level, the quantity and kinds of food throwaradttagyamountof

wasted food, both edible and inedible, are comparaaledkihese studies (see, T&)le

Some of the more notigldifferences may be attributed to differences in definitions of food
categories used in the UK study versus the US studies, e.g., prepared foods and leftovers and
unidentifiable. Overalhis suggests that the structures that promote the wasting of food

and the behaviors of Oregonians may be similar to others in the US and UK. It should be
noted that differences in regulation, culture, and other factors likely result in different
underlying causes or potential areas for intervestemif results aggmilar. Additionally,

there may be significant differences in measurement outcomes as a result of seasonal
differences, which have not been explored in any of these studies.

Table 6: Comparison of Per Capita Proportions of Total Household
Food Waste by Food Category for Three Datasets
Oregon Wasted NRDC UK WRAP
Food Study Diary Diary Diary
% of Food Waste (2017) (2015/16) (2012)
Inedible 29% 31% 30%
Fruits & Vegetables 28% 27% 24%
Baked Goods 4% 4% 8%
Meat & Fish 4% 4% 4%
Prepared Foods & Leftovers 16% 19% 6%
Liquids, QOils, Grease 8% 6% 11%
Snacks, Condiments, Sauces 3% 2% n/a
Dry Foods 5% 1% n/a
Dairy & Egg 2% 5% 6%
Unidentifiable ! n/a <.01% 11%
Per capita edible
(pound /week) 2.3 2.5 3.1
Per capita inedible
(pound /week) 1.0 1.0 1.4
Percentages do not add up to 100% due to rounding.
Oregon Wasted Food Study : Diary data from 2017 are for all disposal destinations: garbage, curbside compost,
home and other compost, fed to pets, down the drain, and other. Diary data were not adjusted f or
underreporting.
NRDC: Kitchen diary data from household in 2015/16 in three cities (Denver, NYC, Nashville) including inedible
and edible portions as well as all discard destinations. NRDC diary data was adjusted to account for
underreporting.
UK WRAP:  Kitchen diary data from households in 2012 (as restated in their 2018 report) including inedible and
edible portons of food coll ected at the curbside, dr aeall sdd sipm stalhe VIRAIP hroerpec
was used as e qPRréeparedlFe ods & ltefoovers . § Dr i nko in the WRAP report was wused as

ALIi quiThkSNRAP category of faidIDliink ©Owher cFaedi fi ed as WRAPdiarggdatat i fi abl e. 0
was adjusted to account for underreporting.
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Diving deeper into specific, wasted edible foods, the diary method allows us to identify the
top ten foods thrown away, by weight. T@lsleows the top ten wasted edible foods

thrown awaypver seven dayy 182 participant househaold€regoncompared tdhe top

wasted foods found by NROOenveronly) and WRAPWhile the per capita estimates of
wasted food were similar for all three studies, the top 10 most wasted items were not as
comparable. Potatoes, bread, and milk showed up on all thiRedlisesat items (e.g. red

meat dish and pork) as well as other vegetables (e.g. salad, carrot) also showed up on every
list. In both studies conducted in the U.S., coffee and soup made the top 10 list, but not in
the UK. This might suggest that while thereimitagties between Western countries such

as the U.S. and U.K., there are also differegasaling irthe twoU.S. studies being more
comparable.

Table 7: Comparison of Top Edible Wasted Foods for the Three Household

Studies

Oregon Wasted Food

Study Diary NRDC Diary - Denver UK WRAP Diary
Rank (2017) (2015/16) (2012)
1 Unidentifi ed edibles Coffee (Liquid) Potatoes (Fresh)
2 Soup Milk Bread
3 Coffee Bread Milk
4 Milk Chicken Composite Meal
5 Red Meat Dish Potatoes Carbonated Soft Drink
Fruit Juice and
6 Bread Apple Smoothies
7 Non - Meat Dish Soup Pork/Ham/Bacon
8 Beans Pork Poultry
9 Potatoes Salad Carrot
10 Mixed Fruits & Vegetables Pasta Potato (Processed)
* Top wasted foods list are not completely comparable due to slightly different classifications of food.
Oregon Study: In kitchen diaries,  participants were asked to record one food item atatime ,including a
description that researchers then used to create standardize food names. If a participant recorded  several food

items together or omitted a complete description , researchers coded the entry as acomposite category (e.g.,
unidentifiable edibles, red meat dish, and mixed fruits and vegetables).

NRDC: Kitchen diary d ata from household in 2015/16 Denver including all d iscard destinations. See NRDC report
to see Top 10 Lists for Nashville and New York City.

Table8 shows the breakdown of food waste by loss reason for households in Oregon
compared to the results from the gtoohducted by NRDQGn both studies, the top loss
reason is food going moldy or being spoiled, representing approximdtefyd ohedible
food being thrown away.
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Table 8: Comparison of Breakdown by Loss Reasons for Two Datasets

% of Wasted Edible Food

Oregon Wasted Food

Study Diary NRDC Diary

Household  Loss Reason (2017) (2015/16)

Moldy /Spoiled 32.1% 36%

Don't like /tired of eating 16.4% 9%

Not good as leftovers 14.1% 20%

Other 10.2% 4%

Past date 8.4% 7%

Too little to save 7.8% %

Worry about illness 7.4% n/a

Contaminated  * 1.4% n/a

Damaged (stale, soggy, freezer burned) L 1.1% n/a

Improperly cooked 1.0% <1%

Unrefrigerated too long 4 <0.1% 13%
Percentages do not add up to 100% due to rounding.
! Contaminated, Damaged, and Unrefrigerated too long are post -hoc categories, created from analyzing
participant submissions for 60Othero. 195 Remaining 60Othero6 reasons
entries make up the cat élgabovg. 6Ot herd in the ta
Oregon Wasted Food Study : Diary data from 2017 are for all disposal destinations: garbage, curbside compost,
home and other compost, fed to pets, down the drain, and other.
NRDC: Kitchen diary data from household in 2015/16 in three cities (De nver, NYC, Nashville) , excluding items
that were identified as fAinedibleo by respondents. fADondét want as |
equi valent to fiNot good as |l eftovers. o fiDoesndt tasteofgoodd was con
eating.0 n/a indicates that this category was not included in descr

WRAP also assessed loss reasons in their diary stusiydoaty four reasons plus an

ootheid category, makirnignot possible tdirecty compae these findingt the Oregon

study Reasons for throwing food away in the UK as reported in the 2012 WRAP results are
presented in FiguBbelow.
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LOSS REASONS REPORTED IN 2012 WRAP STUDY
% DISCARDED BY WEIGHT, GROUPED BY REASON

m Not used intime m Prepared/served too much mPersonal preference mAccidents m Other

Figure 3: Loss Reasons in 2012 WRAP Study

While the categoriesthe WRAP Studgre not exactly the saagethose used in the
Oregon and NRD studiesonot used in timeis likelycomparable tomoldy/spoiled and
isthe most significant loss factor across all three stodies Oregon Study, we conducted
further analyses of aggregated categories, iantyoediate loss reasons and the

orooto loss reasothatled to themmediatdoss reason closer to the actual point of
disposalManagement problenssich as losing track of food in the fridgeecited most
oftenas the root loss reastam food thrownaway due to @yuck facto which included
omoldy/spoiledd OMaking or buying too muékvas the second most common cause of
food falling into th@yuclo category. These studies taken togathgpoint to how these
different loss reasongaywork togetheto generate wasted fodok examplemaking too
much can contribute losing track of food anabt usingt in time.

One anomalgmonghe datasets ibe much lowepercentagef respondents reporting
odon't like/tired of eatin@in theNRDC study asompared tohe percentage reporting this
response in th@regon Studgndthose counted WRAP's personal preference category.

A final similarity between Oregon, NRDC, and WRAP is the respargerted impact of
participating in a studiacking their discarded fodkk cities and states consider using
kitchen diarie® help their citizens identify and trackrthvasting of food, it is notable that
the diary toochppears to hawesplit effect-orty-five percenof Oregon Studparticipants
(postdiarysurvey reported they waste more food than they realdaite 33% ofOregon
Studyparticipants (postiarysurvey reported the exact opposite, that theglized they
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waste very little food and are good at managing food. Xedawperience is consistent
with NRDCand WRAP findingdHoover & Moreno, 2017b; Quested & Luzecka, 28%4)
noted earlier, the diary does appear to motivate pew@et to plan more meaddthey
report that they eat more of their leftovers, though moerckse needed to understand
whether thesmtentions antbehaviorge.g., wanting to plan more meals and the actual
planning of mealsgndin what contextgctuallyeduce wasted food.
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Synthesizing Qualitative and Quantitative
Results inthe Oregon Wa sted Food Study

TheOregon Wasted Food Stuaiggan with a set of interviews to collect qualitative data on
the contexts for wasted food in Oregon and to inform the development of the surveys used
in the subsequent phases of the residential sector stidjudymcludedhree surveyda
statewide phone surveypnducted iphase llandpre-diaryand posdiary survey

conducted as part of phdBe20 The pre-diary survey replicated the questions in the phone
survey. The posliary survey included a feewitems to assessyechange in attitudes or
knowledge due to the diary as web asllecfeedback on the diary exerdiselt

The dataollected irthe statewide phone survey prediarysurvey were combined to

allow foran analysis of demaghic groups that were too small for analysis in each survey
independentiData was weighted on three variables: household type, urban/rural
classification, and age groupespondentsThe recruitment and sampling methods for the
phase llandlll surveg were very differerRhase Irecruited households randomly using a
sample of phone numbers. Ph#seecruited households on speacifastehauling routes

in five sitesThis approach yielded findings in all areas studied in the surveys (e.g.,
procurenent, planninggtc), reported belowVe would like to note that combining the data
of two samples recruited in such different ways and whose data was collected differently
does introduce a potential for emae to selection bidkesting for differences between the
two samples, we found that they did differ significantly by age, gender, and education level.
The samplealsodid not differ in terms of household type or income. Since the three
variables that differed were individeadl, nothehousehold level, these differences
between a statewide random sample aod-@ndom site constrained sample not
surprisingThe two household level demographic variables were not significantly different
between the two samples which pogive finding as the study was done at the household
level. Tables of results of these statistical andétgseshe combined survegan be found

in the appendix and are described below, where reReauits of the surveys individually
can be fand in detail in the previously published reports on phases|ll.

In thissection, gantitative results from the kitchen diariegpaade lland Il survegare
synthesized with qualitative results from the interviews to provide a more robust explanation
of behaviors relating to discarding foods and potential areas for intervémntethe

gualitative interviews are not intended to be generalized to a Ipudatiqrg they provide

insights into the survey results and the underlying mechanisms behind some behaviors.
Combining quantitative findings with qualitative results helps provide a more robust picture
of how and why food is discarded in householdsler to provide more insight into

prevention opportunities and broaden engagement beyond a limited focus on alternative

20 Complete results of phase Il reported ir2th@7 Oregon Wasted Food StétenadguiPaey phase |1l preand post
diary surveys are reported in2B&7 Oregon Wasted Food Study: Residential Sector Waste Sort, Diargadind Survey Study
can be found dtttps://www.oregon.gov/deqg/mm/food/Pages/Wastdetbod Study.aspx
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disposal options. Combining quantitative and qualitative ireseldgively uncommon in
food waste research.

To help organizéis section, it is split up by fecelated behavior or topmanning;
shopping for foodfood management and storage; food preparation and use; jeftovers
beliefs and attitudesndareas for future research.

Planning

oBetteb planning is often suggedtas a strategy to reduce wasted &@sdmed tcedue
overpurchasing or ensuhat all food items are eaten. Planning behaviors ipEdndeng

meals ahead of time, estimating quantities of items needed prior to shopping, checking to see
what is akady on hand, amadaking shopping list&.majority ofrespondents both phase

[l and Il surveyseported that thegheck their supply of food to estimate quantity needed
before shopping. Of inthh phasdl suwwJweywould bketoddb this a ma j
more.Using the combineshmple of thehase lland Il surveys, it was found that

respondents in the &l year and 65 years and older ag@gmere more likely to report

often or &vays checking to see what they already have before gppiggshs compared

to respondents in the-B& year age groupingle adultduseholdslsoweremore likely to

report that theylaays estimate how much of each item they need to buy before shopping

for food as compared to other household tyetably participation in the kitchen diary

seemed thave anmpacton respondent desires to planththe proportion of those who

did not estimate quantities but would like to plan more increased significantly, from 66.1%

to 81.5%, after tracking wasted foodh Wit diary.

Very few participants either theohase llor Il surveyplanned almost all of their meals,
yet most households eat similar meals eachResplondents in tHe-34 year age group
in the combined survegmpleeportedthat they plan mesabhead of time less often than
the older age groupshe majority oéllrespondents both surveyprepare meals using
what 6s available on hand.

The desire to plan shoppitngpgsand meals more frequently was also explored in the open
ended interview$hose interview®und that many househokspirego plan more or

better, linkingplanningo saving money and time, eating healthier, and wasting less food.

For some households, planning was very successful in accomplishing tReir gibels,
however,adhering to the plan was not alwaysgasyw en a per songeii®r | i f es
convenience, available resources, and other factors. If the plan is not adhered to, it could
actuallyead to more waste. Fexamplea household that has an udpr&able schedule

may not be able to rigidly plan all meals beforehand. If they do, some planned meals may go
uneaten, due to unplanned eating out or other charspiedules his concept is also

supported in theombinedsurveysamplevith respondents the 1834 year age group
agreeing more oftenttawor k and soci al |l i fe can make m
| eading to food going uneatendéd than the ot
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group more often disagreeiRgrther researab needed to understand how factors such as
habits, lifestyles, and internal household dynaffactplanning and wasted food.

Shopping for food

Food shopping behaviors are commonly recognized as an important area for intervention to
prevent ovepurchasing, and thus reduce wasted fodmbth thephase lland Il surveys,

the majority of householdsportedshoppingfor food 23 times peweek at all types of
foodretailersand nearly every househploichase at least some of their foatigroery
storesNotably, kopping behavior wase of the only areéizat showea significant

difference between urban and rural respondents. Urban households are more likely to shop
at farmersd markets and spend morceftemab ney e
superstores and spend more on food eaten at homerddwdtseare supported by

interview findings that rural households not pntghased more food aslkdopped less

frequently, but also that some set up informal or formal sharing nestadenb

neighbors. These combined findiligdy point to contextual and structural differences in

urban and rural settinggnor e f ar mer sd mar ket s are hel d i
restaurants cities while in rural areadistances to food@es are greater and stocking up

at a superstore, where available, can réducambenf shopping tripsAdditionally, the

increased role of sharing networks in rurad anag indicate different sociocultural

structures that could provide differentappnities for intervention than in urban areas.

There were several findings that can help retailers understand how packaging, labeling and
appearance can contribute to wasted uephase Il and Ilburveys found that a

majority of households sdiby use date labels when shopping to determine their choices

for meat and dairputotherwise, do not use date labels ofteoking at demographic
differences,ambined surveyespondents in the -B3l year age group wesdikely to

agree hat odate | abels are a key source of ir
thanolder aggroups(seeTablel8 in appendix)However, overall, most households do use
date labels for purchasing meat and, @aidyhis finding was also echoedhe open

ended interviews where many respondents considered date labels mainly when choosing a
specific item to purchase (itleey would choose the milk with thtest date to maximize

its shelf life). When deciding whether to throw a@aag, most imfrviewees noted the date

label as just one of multiple sources of informégign, smell, time in friddeat they used.
Another findingn bothphase Il and llburveyselated tgurchasing choicesthatthe

majority of households opt fpurchasingdruits and vegetablesthout blemishes.

According tkitchen diaryindings, vmen food was thrown out because too much was

bought, the modtequentlycited reason for why too much was bought was that the package
was too largédditionally, the phasi survey showed thagpple who spend less on food

are less likely to buy it in larger quantpigating to a potential intersection between

spending less or having less money available to reducing waste produced by purchasing too
large portions of fad. Many interviewees, especially sipgison and small households,
mentioned &portion size mismatolwhen shopping at grocery stores. Specifically, the
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portion the shoppers wanted was not available and generally resulted iptinehagéng

of food. For many households, this eparchased food would regularly go uneaten.
Additionally, severadtervieweementioned the size of fruits and vegetables as a key factor

in choosing a specific food item and linked it to waste. Genaelyewesponénts

expressed a preference for smaller items because they were a better portion size for eating
and helped prevent the habitual wastage of food items. For example, larger apples were
noted as regularly resulting in a portion of them not being eateasveheatter apples

were seen to reduttes avoidablevaste

While one stated cause of ggerchasing was the size of food items available, other reasons
include considering shopping unpleasant or a hassle and purposefully purchasing more in
case of unexpected guests or n€asaabinedohase Il and Illkurvey analysfsund that
respondents irhe 65 or older group were more likely to disagree that grocery shopping is a
hassleRespondentwho spend more than $10Wwaekon food eaten at home were more

|l i kely to agree or somewhat agree that ol
full,6 and that they buy more than they need in case of unexpectedhgaastshese

findings are consistent with the qualitative findings from the interviews. Some interviewees
indicaed that they would purchase more to ensure their family and feemdgeWed as

an expression of love and c¢avkdditionally, some interviewees noted that hawagiety

of meal and snadptionsat home alswasconvenient and allowed for flexibility based on
cravings and desir€snally, some interviewees noteat trying new foods or buying a

rarely used ingredientforanewrecipen | ead t o waste as they w
didnot | i ke the amount purchased.

These findingpoint to several opportunities for retailers to work with customers to reduce
waste by1) focusing efforts to clarify date labels on meat and dairy prbyysetsritizing

safety labels and omitting quality labels, whenever passiblaeans of reducing waste at

the store level when consumers fail to purchase meat or damglihatherwise be fine to
consumg2) encouraging customers to take whatever produce they touch to minimize
bruising and t o ac canda3)ofiermgsinallertpackayeaptions @ n 0 t
unpackaged, bulk products so customers can choasedinet they ne€dlt is worth

noting thabuyingtoo muctd is not a phenomenon that is simply caused by unintended or
oforced overpurchasing. People may purposefully purchase more than they need to
express love and care and to allow for flexibility in meal choice based on time and cravings.
There may also be a connection to purchasing ingredients for specific recipes with no plans
or cooking knowledge about how to use leftover ingredients, which can lead to more wasted
food. Understanding these underlying causes is important to understanding potential
interventionghat reduce the wasting of food that could have been eaten

21Porpino, et al. (2016) identified love and affection as drivers of food waste in a separate qualitative study.
22 https://www.oregon.gov/deg/FilterDocs/PEPackagingullReport.pdf
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Food man agement and storage

Food management behavians|uding refrigeration and storagewadelyconsidered areas
for interventiorto reduce wasted foolroperly storing food items to maximize shelakfe
well as techniques to prioritize eating leftaredlder food are suggested as potential
interventions (see section specifically on leftovers for more infornfé&igodiary data
provides insight into how mismanagemetied to specific instances of food loss. The
most common immediate loss redsomliscarding edible food was duegbeing moldy

or spoiled (32.1%).eRorted losssasons were combined into factors according to themes
Food being moldy or spoiled was the predominant reasoroyuth&factorthemeand
mismanagement was citeastroften as the root reason why food landed ioytheo
category.

The second most common root reason reported in the kitchedad&hoy discarding food

was that food items weldles in the fridge (23.6%$upporting this findingurvey data

found thatmost households (55.6%) never or rarely use a designated area in the refrigerator
to store items that need to be eaten sooner.

Another important aspect fofod management is deciding whether foogoisd or

obad which encompasses issues of food safety, taste, and préfetiemqihasd|

survey rasthouseholdsise the time food has been in the fridge and the time food is left
out of the refrigerator to determine whether it is safe 1o &ath phase Il and llsurveys,
smelling or looking at food was the most comapproach usetd determine if food was
still good for all foods except canned foods

Food preparation and  use

Food preparation and cooking is another area of intervention fongesasted food.
Common suggestions for reducing wasted ificludeemovingbadparts of fruits and
vegetables instead of discarding the wholgatelprioritizing meals that use food that has
already been purchaskdthe phase Il and llsurveys, majority of households remove the
bad parts of fruit and vegetaldes eat the remaining portion instead of throwing the entire
item away

Both surveys indicaterejority of households rarely or never use peels and bones when
cooking suggestingnosthouseholdgo notmake full use of foodgsing the combined

survey sample, we found thatibeholds who reported going to farmers markets were more
likely to often or always use vegetable peels and stalks in cooking and using bones in cooking
more oftentan t hose who di dn(€ee Taples3anhdobinfter mer 6 s m
appendix)Additionallyhouseholds who had a backyardeareportd often or always
usngvegetable peels and stalks in coalgrgficantly more than those who did not (see,

Table 4 in the appendix)n the operended interviews, some respondents mentioned that

they were more likely to peel or scrub fruits and vegetables if they were conventional
producehan if they wererganc produceThese results suggest that the source and type of
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food item (e.g. conventional vs. organic)affagtwhat parts of the food item are eaten.
Thisraises questions for future research as to whgthessaging about peeling produce

to reduce ltemical exposure contradittessaging to reduce wasted food by eating the
peels2)thereisat r onger connection to the source o
markets or backyard gardand whether it inked to eating vegetable peels and stalks

3) there are individual differences related to coslkitsggand food source preferences

Cooking t@ much food is a common reason for throwing away food immediately or after it

is saved as leftovdrst becomes moldy or spoileéfore it can be eatérhinking others

would eatmoref o od but di dcited teasendos makitg¢oo mmuimteé

kitchen diaryThis findingpointsto an issue with either misestimation of portions, problems

with cooking skillée.g.food prepared poorlydr mismath in expectatioresf whatis

desired to be eatdBased on interview findings and limited market research conducted by
NRDC, some of these aspirational planning and preparation issues may be connected to
identifying as a o0gosdocangtoaldehdsft dr ffoa mig
unexpected guests.

Another aspect of food preparation and e#tiatgmight have an impact on whether food is
wasteds the desire to eat healthierboth phase Il and Ilburveys, mosespondents
statedhat they agreed or somewhat agreed thaé y 6 d Healttkegfor €xample,a t
eating more fruits and vegetables. While a directrelatmmddipt be t ested her
aspiration is notable as fruits and vegetables are the largest categed/exfibladbod.

In the operended interviews, many respondentsaglsiocedo eat healthier, eithfer
themselves dor their family. To achieve the goal of eating better, people mentioned
cooking more at home and purchasing healthier foods sucts anttwiegetables.

However, many respondents also noted that they were often not able to followkinough
eating the healthy fo@dlue to stress, time constraints, or food preferémessilting in
discarded food.

Leftovers

As previously reportedfta/ers and prepared foods were the second most reported
discarde@diblefood by weight in the Oregon kitchen diaries. As such, increasing the
likelihoodthat leftovers are eaten is an area for potential intervention. As repuotied in
phase Il and lIburveys hte most common approach to handling leftovers is to eat them as
Is, for another medh the phasd! survey,lie average proportion of leftovers reported to
be eaten was quite high at 73.4%. After using the waste tracking diary, thisligiélypse
but significantly, to 77%lote, this is a seléported rate arskemsurprisinggiventhat
prepared foods and leftoversrethe second largest category of edible food thrown out
the waste sortnd kitchen diarieShe high rates of leftersdisposatallinto questiorthe
seltrepored rates of leftover consumptidimis mayeflect dack of awareness of habits,
selfreporting bias, at might be truehat participants do eat most of their leftovers, but
thatthe remaining portion isilssignificant compared to other wasted foodselVesearch
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Is needed to determine more precisely how many leftovers are actually eaten versus thrown
away.

Results from the combined survey sasyggest that household composition as well as
income level impact the frequency that leftovesiardized to beeaten compared to
disposed. Faxampd, louseholdsvere more likely @lwaygprioritize eating or freezing
leftovers if thegpent$100 o less on food eaten at home each weekother income
groupsAlso,households that have two or more adults without children were more likely to
say thegways eat leftovers as another meal without alteration or other food added as
compared to houseldsl that only have one adult or have children undeeggondents in

the 1834 year age group wetatisticallgignificantly more likely to say theyer orrarely

eat leftovers as another meal without alteration or other foodlzauespondents ithe

older age group&gain, this is sefeported behavior and more research is needed to assess
the gap between reported and actual behavior.

In the operended interviews, most people expressed guilt about wasting food and took
steps to avoid it. Ond the main methods undertaken to reduce wasting food was saving
leftovers for later. While saving leftowermetimesesults in the food being eaten at a later
date, it was also found that this frequently resulted in food being saved, but not eaten.
Instead, it was discarded at a later date after it was spoiled or was considered low quality (e.g.
acquiredreezer burn). People acknowledged that saving their leftovers reduced their guilt
and anxiety related to wasting food, however, the saved food veslyréopgotten or

became unfit to efdr some other reason. Sometimes saving leftovers was just an
intermediate step prior to disposal at a laterliated Evans (2011) identifiddstidea of
odel ayed di s p o s &thndgrapHic metbodsdhousekoidsigthedJaiteds i
Kingdom.The role of freezing leftovers and fridge cleanouts in the context of consuming
leftovers warrastdditional research.

Beliefs and attitudes

Previous studies on attitudes and behaviors associated with foodvedstentidahaguilt

iI's a predominant emotion in peopleds exper
2013 Neff etal), that people tend to underestimate how much food they discard, and tend

to overestimate actions they take to reduce wastedioephasdll prediarysurvey

supporsthese findings withlmost threguarters (73.7%) of respondeagseangthat they
shoulceduce the amount of food they throw away, yet almestita® (64.3%) beligg

they throw out less than the average AmeRemults in the phale statewide phone

survey show a slightly lower proportion (59&fr@egthat theyshoulceduce the amount

of food they throw awand a higher percentage (73.d8kgwngthey thrav out less than

the average Americdrnis indicates a mixed picture of perceptiod#fefent normgi.e.,

what one should dendwh at O6everyoned does) around thr
most people believe they should throw out lessdmibat hey already throw out less than
average.
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In a study of selfeported attitudes and behaviors, Visschers et al. (2016) identified
increasing perceived behavioral control, that is, how much a person thinkshthesacan
effect on a situation, as a keaaaof opportunity for preventing wasted food. Findings
related to perceived behavioral controligsthdy(specificallyphasdll ) were mixerl)

less than a quarter (16.2%¢gieery) thought thegoulthrow out a lot less, 2) the sample

was split omow easy or difficult it would be, 3) a little less than half (41.8%) agreed that

t heir hous e h onotthakesa neaningfubdifferengeonddodithrown out in the
country and 4) 65.8% reported that reducing the food they throw out would saale nat
resources. Respondents were also split on whether wasted food affected their household
financially.

Combining the survey samplespondents in the youngest age group4l@ars) and
respondents who identified as male were more likely to reyridtbevery easy to

reduce food going to wast@nthe older age groups and respondents who identified as
femaleHouseholds with ancome of less than $25,000 were more likely to report reducing
food waste as very difficult, households with incomes of $100,000 or more were more likely
to say it would be somewhat easy to reduce food waste, and households with incomes of
$75,000 $100000 were more likely to report that reducing food waste would be very easy
ascompared to the other income groups.

This studyalsofound that some practices seem to help alleviate the guilt associated with
wasting foodin the phasdéll survey,wo-thirds (68%) of respondents felt less guilty about
storing leftovers than simply throwing them away, even if they are thrown. dlotdater

the same percentage of respondefitiess guilty abothlirowing out food that had been in
the fridge for adng time (67.6%). Nearly thaearters (71.8%) feel less guilty about
throwing out food that is compostétsing the combined survey d#iare was a small
gender difference, witbspondentehoidentified as male more likely to agree that they felt
les guilty about throwing out food that has been in the refrigerator for a long time than
respondents that identified as female.

Most people who participated in the epeded interviewandwho had either previously

or currently composted preferred to costgood items rather than send them to landfill.
Composting has been successfully marketed as a better alternative to landfilling and is
contributing to diverting food waste from landfill; it is also linkeditgang guilt

associated with discardingdoems. However, composting may also contribute to
increasedeneratiohwasted food by alleviating some guilt around throwing food items in

the trash. Some respondents justified theirpawrehasing by explaining that they would

compost the extrafoadt e ms s o i1t waTsisstigges@nadditian tolgwylt wa s t |
alleviationthatcomposting alsis seen as somethidgferefitom owasting food either by

throwingit down the drain or in the trash. This may represent a cognitive discohoect i

people perceive the amount of food thvegsté if they also participate in composting,

resulting in people underestimating how much food waste they generate. This is echoed in a
findingfrom theNRDC studywhere 58% of respondents agreed at leasiduat that they

feel less guilty about wasting food if they compost it. Additionddly New York City
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study siteNRDC kitchen diary participanighocomposédgenerated more total food

waste than households that did not participate in compdstioner & Moreno, 2017a)

However, this relationship between increased waste generation and composting was not seen
in the Oregon study.

Demographic factors

Using the phad# survey, waste sort, and diary record tidasttidy did not find

significant differences in per cafateels of wasted food generated based dtsehold
demographics assessed (i.e., household size or type, income, and money spent on food at
home and away from hom@he related finding was thdulis living alone and households

of 2 or more adults vinbut childrerbelievbey throw out less than the average American.
Yetthese two household types throw out more edible food, thougbigsificantly

different on a per capita basis.

In the operended interviews, singlerson and small househatddicated that they

frequently felt like food waswasked a r e s ul tpurchésingandovec e d 6 over
preparaton especially i f they didndt want to e:
preparing food at home, portion sizes available fdrga&r@at grocery stores, quantities

requirel in recipes, and size of cookware were all mentioned as barriers to preparing smaller
amounts of food. Eveniiiterviewees could identdlyack$ to overcome some of the

barriers, such as cutting a recipe in thae actionare seen as burdensome in terms of

time and convenience. When discussing portion sizes available at stores, both packaged and
non-packaged items (e.g. cabbage or cauliflower) were mentioned as too large for single
person householdsunléesk ey dondt want variation in the

Areas for Future Research

This study and similar studies (NRDC and UK WRAP) have contributed to our collective
understandingot only of what and how much is wasted, but the mechanisms behind the
transformatiorof 6foodo to owasté at the household levBlespite this contribution, there

are still many aspeofsthese questiortisat need to be further exploradd interventions

need to be designed and tested. From this research, the following have beenaisientifi
areas where further research is needed:

1 How upstream decisions in the food supply ¢kajn dcisions about package sizes
retail practi ces s ugimpaatsonsurhdewel foodwasteg et o
and potential changes to reduce wasted food,;

The role of delayed disposal and composting as guilt alleviation mechanisms;
The role of perceptions oédibilityd in contributing to wasted food;
Flexible planning solutiorm fhouseholds with unpredictable schedules;

Improved understanding of underlying drivers of wasted food, intiadisgcie
structural and cultural factors impact wasted food at the household level.

= =4 4 =
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1 Whether physical structures, such as smaller rédrigeraefrigerators with
different shelf configurations, can reduce wasted food and in what context.

To design effective interventions, we need to better understand the diversity and complexity
of behaviors and practices related to wasting ifoadsiiion to improvingnonitoring of

their impactsStockli et al. (2018) revenlwasted food interventions tested in the academic
literaturefinding here are very few interventions that have evitbaisee research to

understand their direct impactfondwaste generati@nd support their usAnd, of the

few current studies, very few, if amglongitudinal studig¢bat would contributto

understanidg impacs over time.

Many of these areas for future research would benefit from a multidiscgapegtipe
incorporating at least sociology, urban planning, engineering, nutrition/public health, and
environmental science. Additionally, equity issues associated with wasted food should be
considered, especially as potential interventions are designgalemented.

Finally as an increasing proportion of food is eaten away from home, at restaurants and

corporate cafeterias, additional research should be done to understand how this contributes
to consumelevel food waste.
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Measuring & EvRdadti ng
Waste and Wasted Food:
and Protocol s

Importance of Measurement & Assessment

While data on how much food is wasted is growing, there remains a need for more
consistent measurement, from different contexts and sources. States and resialspaliti
need robust baseline measurements before rolling out waste reduction measures.
Understanding the quantities and types of food wasted, how much of that food was edible,
and why it was wasted provides actionable data that can be used to devé&agchiate

data, evaluate actions to prevent wasted food and assess progress more meaningfully.
Currentymost <cities and states track ofood was
composition studies, assuming ttalectany data on food waste at&time go further

and also quantify or estimate the amount of food waste recovered via composting or
digestionFor agencies that only have authority to address the impacts of solid waste, the
focus is on reducing methane emissions from landfills by atidimative disposal options

for food waste, instead of strategically finding ways to incentivizemedooverall

generation of uneaten food. Without measures focused on reducing the total generation of
wasted food, wellhtentioned states and @timight have a success stiiggprogress

towards a goal of sendirgyo food waste to landfills, when in reality the amount of wasted
uneaten foodhay be increasinghis dynamic is not visible when measurement approaches
are i sol at edr tooo rog aonidc swoa ssteendbt ot o | andf i | |
measuredand the only goal is to keep food waste out of landfills. If the overall amount of
food disposed to all destinations is increasing, so are the environmental, economic, and
social burdersssociated with that wasted faod in particular, the large upstream impacts

of production, which are typically unseen or not considered in traditionabsedte
measurement or assessment

Commitments from government or businesses to minimizeghegve environmental,

economic, and social impacts of wasted food align directly with goals to reduce the
generation of food/iastelike Oregod s tg redude the generation of wasted food by

40% by 205 This goal prioritizes prevention strategiesamgpliments the stdtegoal to

recover 25% of food scraps through composting or anaerobic digestion. This generation
goal also supports the Sustainable Development Goal 12.3 and US Goal to cut food waste in

23DEQ Strategy to Prevent the Wasting of Fatgs://www.oregon.gov/ded/FilterDocs/foodstrategic.pdf
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half by 2030, which can be achieved througboamlyination of prevention, rescue, and
recovery solution€onsistent with those goals State of Oregon, along with California,
Washington, British Columbia and a handful of large west coast cities (including Portland)
recently adopted a regional goddalve food waste by 2030 (from a 2015 baselitiean
emphasis on prevention over recov¥ery.

Deciding What Type of Measurement to
Undertake

One goal of this study was to learn from the data collection experience to provide insights to
states, muncipalities and other entities interested in measuring residential sector wasted food
in their communities. In this section, we share lessons ledatextito(1) collecting data

from households, which may be relevant to municipalities developingrithresidential

sector wasted food prevention programs, and (2) the methods used to assess waste and
identify loss reasons.

The following quantitative and qualitative methods can be used to develop actionable
baseline data and track progress over time:

1 Surveys (selfeported) to track attitudes, behaviors, and loss reasons.

91 Diaries (selfeported) to quantify edible and inedible food waste amounts and types
of foods sent to all disposal destinations along with associated immediate and root
causes for thataste (i.e. loss reasons).

1 Waste Composition (aggregated sampling) to quantify edible and inedible food
weights and detailed food category data on food waste entering the municipal solid
waste stream without undeporting issues or participant biases.

1 Household Waste Sorts (individual sampling) to quantify edible and inedible food
weights and detailed food category data on food waste entering the solid waste stream
from individual households

There are strengths and weaknessexiated widachmethod the significance efhich
might differbased on the goals of the measureNentatter what method is used to
measure or estimate food waste, it is important to consider how the boundaries of
measurement and food waste are defined for the stadgpdrently reporting this
information allows for easier companwith other studies. The Food Loss and Waste
Accounting and Reporting Standard provides guidance on measuresetat and
requirements aratovidegguidance on how to define system boueslgoerform

24 https://pacificcoastcollaborative.org/vgontent/uploads/2018/09/PC@VestCoastFoodWasteReduction
Commitmerdt=INAL -FINAL -formattedl.pdf
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measurement, and communicate findfigsgeneral, weighitased data is more reliable
and is preferred.

Waste composition or household waste sorts only capture food waste sent to landfill and
sometimes capture commercial composiragrobic digestiorAD). In contrastdiaries
cancapture all disposal destinations, including sewer (down the drain), feeding animals, and
home or backyard compostibgary collection therefoprovideshe potential foa more

complete view of the totahaunt of food waste generatdebr examplan the Oregon

study wefound that 11.2% of food thrown away in the kitchen diaries was sent down the
drain or garbage dispasmaking the sewarsignificant disposal destination. However,
diarieamay sufferrbm underreporting and participant biasssociated with sedporting

A combination of food waste quantification meth®d&en used to minimize biases and

provide reliable information that can be used to address the root causes of wasted food.
exampleto validate data reported in kitchen diestedjedike the one conducted by

NRDC and thi®neg collected and evaluated the food waste disposedanuas e ho | dds t
or discarded in curbside composfirys revealed that while household diaeys do

report food waste sent to other destinations, the amount theydrapledst disposed of in
garbage and organics/compost collection cont@nessgnificantly lower than the actual
amount disposed

Large, state -based waste composition or s maller,
household -level study?

This study was designed in part to be compared to other datasets, to combine qualitative and
guantitative information to assess causes of wasted food, and to help assess the practicality
of using larger, stategde waste conggition studies that may be more typically conducted

by a state to determine a baseline of wasted food, versus conducting high effort,-household
level waste sort and diary tracking studies.

To illustratehe differences in measuring wasted flomiighlargewastecomposition

studies versiua thehousehold levéthrough wasteorts or diaries, we have included a side
by-side comparison of the Oregon Wasiedb d resul t s t o the DEQOS
Study.The DEQ WasteCompositionSudy,last done in 2016,dsnductean an

infrequent basis, typically once every five to sevenVastess soredand weigadby

collection routén orderto estimate the amount and typewr 200vaste material
categoriediscarded to landfdlr incineatorfor the entire state of Oregon

25For a more detailed discussion of methods and associatedfsrguease refer to the Household chapter and

Appendi x A of the Commission for Environmental Cooperat
Food Loss and Waste (FL2A 9 nd t he Chapter 4 of the National Zer o Was
Food Waste from Households in Canaéa, S
http://www.nzwc.ca/focus/food/Documents/LFHW_GuideToMeasuringFoodLossAndWaste.pdf

26See, NZWC report, cited above, appendices A for measurement methods and D for sample selection methods.
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Methodological differences between BEfJaste Composition Study and the Oregon
Wasted Food Studyclude

1 The DEQ Waste Compositi@tudy assessed residential trash (landfill/incinexaiste
strears by sorting \aste at the level of hauler collection route where@seen
Wasted Food Studprted individual households.

o Collectingdataby collection route is easier in that waste can be sorted in high
volume and collected as usual by the hauler.

o Collectinglataat thehousehold level allows for analysasititludes other
household specific data (e.g., beliefs and attitudes, demographics, etc

1 Both studies sorted food into 11 categofites categories welemweverdefined
differently. In the DEQ Waste Congition Study, categories were differentiated by
being packaged or not, and all food still sealed in paskagoumsidered edible.

Packaging was not assessed i@tbgon Wasted Food Study

The DEQ Waste Composition Sedasdpagckagechand e d 6 f
unpackaged foods that are mainly vegetative by weight but that contain more than a trace
of animal products. Examples included pizza a#fd/stiith pieces of meat or egg.

OMi xedd6 food is most compavweradategoryinthe t he p
Oregon Wasted Food Study.

1 Weights of unidentifiable foods, snacks, dry food, and liquids in the Oregon Wasted
Food Study were excluded from the thblewas these food types werenultiple
categories in the DEQ Waste Compositiodys

T DEQ6s Waste Composition study also provi
of from other sources, including businesses. Results from residential collection routes are
evaluated and reported separately from results from routes that co#getsing
front-loading collection vehicles and large dumpsters. Because smaldanihgulti
dwellings tend to have their waste collected (likefsingle households) in cans, while
larger apartment buildings typically use dumpsters (often collegaelldge trucks also
collecting from businesses), the DEQ Waste Composition study presents a more
complete view of food waste from all sources, but requires further analysis to parse out
the full picture of waste just from households.

While the unit o$tudy is differerd household versus collection roditbe proportiaf

food types in theesidentialrash (landfill/incineratoryaste stream in tiséatewide,DEQ
WasteCompositionSudywas compared to the Oregon Wasted Food Study dbéo).
The most notable differences are itmedible foodand fruit and vegetable categories are
higherin the DEQWasteComposition resuland themixed food category is higher in the
Oregon Wasted Food Studlyr both the statevide and Portlandnly samplegligher

levels of inedible food waste in stetewidetrash stream assessed by the DEQ Waste
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Composition Study could be attributed to that sample including more areas that do not have
access to curbside composting than in the Oregon Wasted Food Study.

Table 9: Comparison of Oregon Wasted Food Study to DEQ Waste

Composition Study Results

Oregon Wasted

DEQ Waste Oregon Wasted Food Food Study
Composition Study Study WASTE SORT DIARY

(% of food) (% of food) (% of food)
State of Oregon
Inedible 41% 25% 23%
Vegetable & Fruit 30% 23% 23%
Bakery 10% 9% 8%
Meat, eggs, dairy 12% 12% 13%
Mixed 5.4% 14% 17%
Portland Only
Inedible 35% 28% 29%
Vegetable & Fruit 44% 22% 20%
Bakery 8% 6% 10%
Meat, eggs, dairy 12% 8% 14%
Mixed 2% 10% 6%
Entire sample of Oregon Wasted Food Study: Waste sort n = 230 households; Diary n = 182 households . Data was

weighted onthe variables of Urban/ Rural, Household Type, and Age Group to reflect proportions found in the state
in the American Communities Survey.

Portland Only sub -sample of Oregon Wasted Food Study : Waste sort n =51 households; Diary n = 44 households
Data is not weighted.

In terms of weight, fruits and vegetables represent the largest opportunity for preventing
edible waste in Oregon. However, some gtitegories, specifically meat, eggs, and dairy,

are also important to consider because the lifecycle amipeaste foodg¢on a per mass

basis)s generally high@fAO, 2013)Overall, the comparison tbfe twodifferent
householdevelmethodologiesvaste sort and kitchen diagsult in slight differences in

weight estimates, with kitchen diaries having slightly lower estisnaitds beexpected

due to underreportirfdHowever, percentage estimates of total food waste generation by
food categorgre relatively similar between methods, indicating the underreporting bias does
not seem to asymmetrically impact proportions.

27Full details on the analysis and results of diary reporting rates can be foun@0i TnQ@hegon Wasted Food Study:
Residential Sector Wastei&yrtand Survey S8ebhttps://www.oregon.gov/deg/mm/food/Pages/Wastdebod

Study.aspx
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The following tables can help states and cities better understand studyastcength
weaknesses based on key deasakingfactors.

Table 10:

Costs, Benefits, and Trade
Wasted Food

28

- Offs of Methods of Quantifying

Lowest cost on a per
sample basis as the
main resource
requirement is for
sorting and data
analysis.

If waste composition
studies are already
conducted on a regulg
basis, they can be
adapted to include
food waste categories
with minimak5-30%
more) cos
implications.

However, most waste
composition studies
only address wastes
sent to disposal. With
more food waste bein
diverted for
composting or
digestion, additional
sorting of those wastg
streams may be
required, thus
increasing costs.

Decision Quantification Method

Making Factors | Waste Composition | Household Waste Sorts Diaries
(aggregated)

Cost/Resources | MEDIUM MEDIUM HIGH

Sampls need to be collected by
designated team and cannot b
conducted using a collection
vehicle on a regular route

If informed consent is required
additional resources are needs
for participant recruitment

Requires a larger number of

samples for statisal significancg
due to smaller sample weights
which increases resource neeg
for collection, sorting, data enti
and analysis

Participant recruitmer
requires a large amou
of resources to ensur
representation

Each participant
requires sevenapints
of contact and ongoin
support

An incentive ($50 to
$150) is typically
offered to each
participant for study
completion, as well ag
a kitchen scale

Requires the most
amount of time for
data entry,
compilation, and
analysis

Understanding
Driversf Wasted
Food

LOW

Participants do not
know that they are
participating in a stud)
and thus cannot be
asked to complete a
survey

A general survey can

be conducted, but is

MEDIUM

A survey may be conducted to
obtaindata on attitudes and
behaviors related to food wastg

HIGH

Participants can be
asked why they wastg
food each time data i
recorded

A pre and/or post
survey is typically
conducted to obtain
data on attitudes and

28 Adapted from Table 13, NZWC rep(ilid).
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Decision
Making Factors

Quantification Method

Waste Composition
(aggregated)

Household Waste Sorts

Diaries

not linked to waste
sample generators

behaviors related to
food waste; howewe
lengthy surveys may
result in lower
completion rates

Differentiation of
Food Categories
Waste

MEDIUM

Items may be harder {
separate from other
materials due to
compaction in trucks
but are generally still
distinguishable

HIGH

Samples are typicaibyllected
directly from household
containers or bags and not
compacted, therefore items arg
more intact and easier to sepa

HIGH

Food waste is recordg
as detailed descriptio
by item

Level of Data
Objectivity

HIGH

Study participants are
not awaref their
participation

MEDIUM

Study participants are typically
aware of their participation, buf
not asked to do anything outsiq
of their usual routines

LOW

Participants may
change their behaviol
as they monitor it or
complete the diary
based on what &y
consider socially
desirable

Due to sehreported
nature of kitchen
diaries, participants
may not record all
food wastedr mis
report details such as
food type

With additional
resources, kitchen
diaries may be
conducted in concert
with waste
composiion studies to
groundtruth data

Food Waste
Destinations
Captured

MEDIUM

Only includes
destinations for
municipal solid waste
but the majority of
food waste is dispose
in that stream

Cannot capture food
waste that is fed to
animals, disposed
down thedrain, or

backyarecomposted

MEDIUM

Only includes destinations for
municipal solid waste, but the
majority of food waste is
disposed in that stream

Cannot capture food waste thal
fed to animals, disposed down
the drain, or backyambmposted

HIGH

Participants are
typically instructed to
record all food wastec
including amounts feg
to animals, disposed
down the drain, or
backyarecomposted

Allows for
guantification of
beverage waste, as t
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Decision Quantification Method
Making Factors | Waste Composition | Household Waste Sorts Diaries
(aggregated)

majority is disposed
down the drain

Other considemti| Waste composition | Limited to households Limited to households
studies typically
address the full
municipal waste
stream, including
commercial sources,
thus allowing for an
estimate of food
waste/wasted food
from multiple sectors.

After a study is comgiked, states and jurisdictions often extrapolate data to get a sense of
what is happening across a community or entire state. To extrapolate food waste estimates
for a state or municipality, draw from this table, which was adapt&ZindGguidance

for householdevel food waste measurement.

Table 11: Extrapolat ing quantities to food waste estimates for larger

populations %

Study type Data Collected Available Data Extrapolation Method
Waste Composil % of food waste Tonnagdrom solid waste| Multiply % of food waste by
Study (bulk or management facilities | tonnage to estimate food
small area waste by jurisdiction
sampling)

Waste Composil| % of food waste Tonnage from solid wast| Multiply % of food waste by
Study (individual management facilities | householdonnage to
sampling) estimatdnouseholdood

waste by jurisdiction
Poundsof food waste | Number of households il Multiply poundsof food per
per household the jurisdiction household by the number o
households to estimate
residentidlood waste by

jurisdiction
Poundsof food waste | Total population in the | Multiplypoundsof food per
per capita jurisdiction capita by the population to
estimate food waste by
jurisdiction
Kitchen Diary | Poundof food waste | Number of households irff Multiply poundsof food per
per household adjuste( the jurisdiction household by the number o
for under/over
reporting

29 Adapted from Appendix D, NZWC report
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Study type Data Collected Available Data Extrapolation Method
households to estimate foo
waste by jurisdictiéh

Poundsof food per Total population in the | Multiplypoundsof food per

capita adjusted for jurisdiction capita by the population to

under/over reporting estimate food waste by
jurisdiction

Proxy Data (if | % of food waste fio Tonnage from solid wast| Multiply % of food waste by,
unable to do dirg waste composition stu¢ management facilities | tonnage to estimate food
data collection) | in similar jurisdiction waste by jurisdiction
Weightof food Multiplyweight of food
waste/wasted food per | wasted per household or pe
householar per capitin | capita in other communiby
similarcommunities number of households
populationin your
community

In the future, the state of Oregon will be able to measure progress in reducing the generation
of food waste (per capita) by repeating a state waste composition study (aggregated
sampling) that includes landfill, and commercial composting/AD waste stiegms

detailed food categories based on the quantities and types of food waste identified in the
Waste Composition (aggregated) study. Assessing edible and inedible food waste in sorts is
recommended as the minimum level of food categorization. Tliewti of

categorization is necessary in order to assess the amount of edible food in the system and
track a reduction over time. Since waste composition studies will only provide reliable data
on the amounts and types of wasted food sent to landfite@mercial composting or

AD facilities, food diariemuldserve as a complimentary method to track loss reasons and
disposal destinations not captured in a waste composition study.

Cities and states determine which methods to use based on etaséind desources
availableThe practical guide developed by the Commission for Environmental Cooperation
can further help cities or states develop their own measurement studies of food loss and
waste (FLW) with detailed information for each of the sepnatlined below, including
tradeoffs between different methods, building cases to support measurement, implementing
measurement across all sectors, including household level measurement

30The Oregon Waste Food Study, NRDC, and WRAP studies foundepuitng rates in the range36fo- 47%
using food diaries.
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Figure 4. Example of steps to develop a food waste measurement study o

Regardless of the method or methods chosen for a ¢ayeostady, edible and inedible

food categoriesuch as thosesed in the Oregdivasted Foo&udyand NRDC studies

can beaused and replicated over timénform interventions and measure prege

reducing the generation of wasted fob@ cost of a waste composition sttalyincrease

by 530% when the number of waste sort categories increase$iyeocai@gory sort to an
elevercategory sof The increase in cost is mostly a resatodltiplier effect on data
reporting (69.,5 extra rows for a sample of 500 homes) and extra time to clean sorting bins
before weighing samples. There are some additional cost considerations depending on
whether the sampling is aggregated (touckglividual (household sorts).

Residential Measurement & Research

Recruiting & Engaging with Residential Participants

To assist municipalities and states that decide to conduct individual level assessments, we
detail the protocols and lessons learned fie@regon Wasted FooduBlyto provide a
model for conducting these studies.

The Oregon Wasted Fo&dudyrecruited householdsothin single familgwellingsand
multi-family unit to have their curbside trash anganic waste@mpostcart)sorted,
completdwo surveys and track all food thrown alwageven day3 hestudy was

conducted iiive geographic locatiarisocationsvere partly based on waste hauler routes,
so collection of trash and compost for all households Inaai®ncoud be done in one

day. Recruiters were trained and clearly identified with a badge when going door to door.

31This figure was originally published in Why and How to Measure Food Loss and Waste Practical Guide (CEC 2019)
http://www3.cec.org/isandora/en/item/11814vhy-andhow-measurdood-lossandwastepracticaljuideen. pdf

For more detail see the CEC technical githe//www3.cec.org/islandora/en/item/118&chnicateport
quantifyingfood-lossandwasteandits-impactsen.pdf

32Based on a phone interview on 10/23/2018 with Belinda Li, who has conducted almost 100 detailed food waste sorts.
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